In this paper we investigate gender wage disparities in 25 EU countries before and after the crisis, focusing on the role employment protection legislation played in shaping the gap across the wage distribution. Results of quantile regressions reveal a remarkable cross-country diversity in the size of the gap and confirm the widespread existence of glass-ceiling effects. Stricter rules for temporary contracts mitigate the gender gap, especially at the top of the distribution; stronger protection for permanent workers is found to increase the gap at the bottom of the distribution and to decrease it at the middle and at the top.
Introduction
Labour market gender disparities have attracted a considerable attention in the European Union and their reduction has become a policy priority, to be achieved by encouraging female labour market participation, narrowing gender gaps in employment and unemployment rates and by mitigating pay gaps due to vertical and horizontal segregation and discriminatory practices. To these aims, changes of labour market institutional settings, even though not primarily designed to address gender issues, are expected to play a relevant role.
The aim of this paper is to provide a comparative analysis of the levels and drivers of gender wage disparities in EU countries before and after the crisis. The paper adds to the existing knowledge by: (i) providing empirical evidence on the gender pay gap before and after the crisis in all EU countries (except Malta, Cyprus and Croatia); (ii) showing the variability of the gap along the wage distribution and how this variability changed in response to macro-economic conditions; (iii) focusing on the role which employment protection legislation (EPL) played in shaping the gap at different parts of the wage distribution. The last contribution is particularly relevant since, to our knowledge, no studies exist which focus explicitly on the heterogeneity across the wage distribution of the relationship between EPL and gender pay gap throughout Europe. The article is structured as follows:
the next section provides a summary of the theoretical and empirical literature related to the focus of the paper. In section 3 we describe the data and present some cross-countries descriptive evidence on wage levels and raw gender gaps in the two years considered (2007 and 2012) . In section 4 we describe the methods used to estimate the adjusted gender wage gaps at country level and to investigate the effects of EPL (on regular and on temporary workers) on the gap. In section 5 we present and discuss the outcomes of our econometric analysis. Section 6 concludes.
Employment protection and gender wage gap in the EU: A survey of the existing literature
The literature on gender pay gap in EU is very extensive. Examples of studies providing comparative analyses for EU countries include Wiji Arulampalam et al. (2007) , Sara de la Rica et al. (2008) , Claudia Olivetti and Barbara Petrongolo (2008) , James Albrecht et al. (2009 ), Catia Nicodemo (2009 , Louis Christofides et al. (2013) . These studies, despite their methodological differences, agree in depicting a picture of strong heterogeneity in gender pay gaps across Europe, in attributing a role to labour market institutions and in emphasising how greater disparities materialize especially at the top of the wage distribution (glass ceiling effect).
During the last two decades, the evolution of institutional settings has gained importance as one of the main explanations of rising inequality in general (see Thomas Di Prete, 2005 , for a review) and of increasing gender disparities, although with no univocal and conclusive evidence (see Francine D. Blau and Lawrence Khan, 2003; Anja Heinze and Elke Wolf, 2010) . Since the pioneering contribution by Richard Freeman and Lawrence Katz (1995) , the main debate has been mainly focused on the relation between the gender wage gap (GWG) and wage-setting institutions, unions and minimum wage provisions. Stronger labour market institutions are expected to mitigate the GWG by compressing the wage structure, reducing differences within and across sectors and firms and inhibiting discriminatory practices (Francine D. Blau and Lawrence Khan, 2003; Seamus McGuinness et al., 2011) . However, both theoretical and empirical contributions emphasise how opposite outcomes may emerge. This can be the result of an asymmetric presence of unions (or enforcement of labour market institutional settings) across sectors in which the gender distribution of employment is not random (Alison Booth et al., 2002; Jill Rubery et al., 2005) . This could reinforce the existence of dualities in the labour market (incumbent/new-hire or temporary/permanent workers), with the secondary segment being disproportionally populated by women (Lawrence Kahn, 2007) .
Labour market deregulation, the focus of this paper, is another institutional dimension expected to affect wage inequality. Although there are substantial differences across countries in regard to EPL, the dominant trend since the late 1990s has been the easing of protection in countries that traditionally had strict EPL (OECD, 2004 and 2006) . This has typically materialised in terms of expansion in the scope for temporary contracts rather than of reduction in job security for permanent employees.
However, the ILO (2012) has found that, since the beginning of the financial crisis, the majority of countries reforming EPL have mainly relaxed dismissal provisions for permanent workers too. The result of these reforms has been an increase in the share of non-permanent employment and therefore in job and income insecurity (Brian Burgoon and Fabian Dekker, 2010) , with a consequent reinforcement of dualistic market structures (e.g., Samuel Bentolila et al., 2011; Tito Boeri, 2011; Tito Boeri and Pietro Garibaldi, 2007) . The rules governing employment protection also impact the side of inequality of interest here, i.e., gender disparities, despite the literature on this specific aspect is scanty. By affecting wage inequality in general, EPL patterns also impacts on gender disparities. On the side of quantity, more stringent employment protection legislation has been found to affect negatively especially female employment levels (Kahn, 2007; Giuseppe Bertola et al., 2007) . On the side of wages, the asymmetric impact of EPL on male and female workers to some extend depends on their different bargaining strength vis a vis the employers. The latter is related to the position held by a worker in the labour market, her/his characteristics and the aggregate labour market conditions shaping the outside options (Marco Leonardi and Gustavo Pica, 2013) . If the selection of workers by gender into groups with different bargaining strength is not random, a change in EPL may contribute to re-shaping the gender wage gap, especially in the presence of asymmetries in EPL for different segments of workers that may favour the new dual labour market structures already described. In case of substantial firing and hiring costs for permanent contracts and low protection for fixed-term positions, firms will prefer placing new entrants into temporary jobs. Since new entrants often include a significant share of women (due to lower female employment rates), deregulation of temporary work may lead to a higher incidence of temporary employment among women (Kahn, 2007; Booth et al., 2002) , to an expansion of the gender experience/informal skills gap and, ultimately, to larger wage gaps (Michelle Belot et al., 2007) . Even within the same group of workers (temporary or permanent), lower labour protection could exacerbate gender wage disparities, by rendering even easier and more likely employment discontinuities of women during their working life, therefore favouring a poor accumulation of specific, on-the-job skills. Especially in contexts in which the institutional framework and welfare state provisions do not facilitate reconciliation of family and working time and in which the distribution of the family loads within the family is unbalanced, women are more exposed to shorter and more discontinuous working lives. As a consequence, they tend to accumulate less labour market experience than men, also because neither them nor the employers have incentives in investing in training and accumulation of skills specific to the firm, fearing not to gain a full return on that investment. To the extent that complementarities exist between formal education and firm-specific human capital (Edward Lazear, 2003) , this translates into a larger skill-and wage-gap. Since this mix of formal and informal knowledge is more likely to be associated to high pay jobs, the impact on the gender wage gap could be greater on the upper part of the wage distribution. Lower wages paid to women by employers might also simply be a way to discount (and load on the worker) the expected costs related to provide firm-specific training to a new worker in the (perceived more likely) case that the current one will have to quit the job.
Besides exposing female workers to higher risks of falling into secondary labour market segments, less strict EPL rules also increase the room for purely discriminatory practices. A weaker employment protection, despite intended to facilitate reallocation processes and flows of labour across firms, sector and labour market positions, in fact places more bargaining power in the hands of the employers, and this reverberates more on the wages of the workers traditionally exposed to discriminatory practices (in our case, women). This might particularly hold for the pool of the most disadvantaged workers (stuck into low-pay and discontinuous employment tracks), who cannot counteract in any way the employers' bargaining power; similarly, the effect could be even greater when the general conditions of the labour market deteriorate, further weakening their bargaining power. 309,838 (for 2012) . Of them, 171, 783 and 154, 850, respectively, are employed as dependent workers and are the object of our descriptive empirical analysis (see Table 1 and Tables   A1 and A2 in the Appendix) and of the country-by-country estimation of the wage drivers (see figure   A1 ). The remaining individuals (not in employment, in education, self-employed or retired) are used in the estimates to account and correct for sample selection bias. Given the focus of the paper (the impact of employment protection on the gender wage gap), we did not consider self-employment in the analysis. Gender earnings gap for self-employment is normally examined separate from gender wage inequality, due to the intrinsic differences in the nature of the remuneration and the related issues of comparability. In principle, a strategy to avoid discrimination by employers is being your own employer, i.e., becoming self-employed. Hence, if employer discrimination plays a major role, the gender gap in self-employment earnings could be expected to be significantly lower than the gender wage gap in paid employment (Robert L. Moore 1983) . There is some empirical evidence, however, suggesting that this is not necessarily the case -both adjusted and unadjusted gender earnings gaps seem to be higher in self-employment than in paid employment (see, e.g., Kristy Eastough et al., 2009 ). For a recent literature survey and an analysis of self-employment gender earnings gap, see Daniel Lechmann and Claus Schnabel (2012) .
Data and descriptive statistics
Due to unavailability of data on institutional variables (the OECD indicators, see below) the following countries had to be excluded from the cross-country econometric analysis of the effects of EPL on the wage gap: Romania, Bulgaria, Lithuania, and Luxemburg in 2007 and 2012; Estonia and Slovenia in 2012 only. As a consequence, the number of observations for the pooled sample is and earnings inequality (Dirk Antonczyk et al., 2010) and employs EU-SILC data (Andrea Brandolini et al., 2010) . In order to account for differences in hours worked, we computed all earning measures on hourly basis using the information on the number of hours usually worked per week in the main job and the number of months spent at work. Top and bottom 1% of the hourly wage distributions in each country and year were trimmed in order to avoid distortions by outliers. All monetary values are expressed in 2005 Euro PPPs.
As explanatory variables of wages, besides the gender of the worker, we use a large set of individual information which include: education (primary, secondary and tertiary, corresponding to the ISCED classification levels 0-2, 3-4, and 5-6, respectively), employment status (temporary or permanent), age (and its square), marital status, self-reported health status (on a 1-very good to 5-very bad scale), localisation (urban/non-urban region), presence of a second job, controls for part-time employment, type of occupation, sector and size of the firm in which the individual is employed. average values of the explanatory variables by country and gender highlight significant differences across EU and genders (particularly in terms of education, employment contracts and size of the employer). The picture is largely consistent with the one provided by Eurostat aggregate indicators and previous studies (e.g., Jens Hölscher et al. 2011) , with a still persisting East/West divide and remarkable differences emerging for countries belonging to alternative capitalistic models.
As regards to the analysis of the impact of labour market institutional variables, we consider the widely used OECD indicators on the strictness of employment protection legislation for regular (EPL r) and temporary (EPL t) employment. Specifically, EPL r is the OECD synthetic indicator defining conditions under which both individual and collective dismissals are possible (provisions for notice periods, involvement of third parties, such as courts and workers' councils, specification of severance payments and additional provisions in the case of collective dismissals). EPL t describes the conditions under which workers can be hired on fixed-term or temporary work agency contracts.
These rules concern the type of jobs and activities in which these contracts are allowed, their maximum duration, and the conditions for their renewal or termination. For each year, indicators refer to regulation in force on the 1st of January. Data range from 0 to 6 with higher scores representing stricter regulation (see OECD Indicators of Employment Protection for more informationhttp://www.oecd.org/els/emp/oecdindicatorsofemploymentprotection.htm, last accessed 27 July 2015). Still in 2012, we observe a remarkable variety of gender disparities across Europe, with the extremes of the distribution being occupied by Eastern countries (Estonia at the top and Slovenia and Poland at the bottom). Table 2 reports, for each country and year, the employment rate (on working age population) and the part-time and temporary employment rates (on total employment) for men and women in the two years of the analysis. With no exception, employment rates declined remarkably (and in some cases dramatically) in 2012 compared to 2007 across Europe for both genders, highlighting that to a significant extent labour market adjustment during the crisis took place on the side of quantity. The huge gender gap in part-time employment, although persistent, tended to decline for the majority of countries, due to an increase of the male rate. This feature, along with a similarly declining gender gap in temporary employment, anticipates one result of the following econometric analysis, i.e., that the reduction in the gender wage gap observed at the bottom of the distribution is mainly driven by the fact that, due to the crisis, man increasingly ended up in the lowest segment of the labour market (non standard contracts, at risk of low productivity, low pay traps), normally disproportionally populated by women. Slovak Republic, on the contrary, implemented reforms aimed at relaxing EPL on fixed-term contracts. The fact that the EPL indicators do not vary for the majority of countries in the two years is not a concern for our analysis, since our emphasis is on the cross-country variation of EPL. As mentioned in the introduction and explained in more detailed in section 4, our aim is to investigate whether the level of EPL has an impact on the adjusted wage gap before and after the crisis. Therefore, we are not interested in exploiting the variation of EPL over time, but in investigating whether EPL had a different effect in two points in time characterized by very different macroeconomic circumstances. 
Empirical model and methods
The gender wage gaps presented in Table 1 The microeconomic model of the determinants of wages relies on the human capital approach as the theoretical basis for the earnings function (Gary Becker, 1964; Jacob Mincer, 1958 
The k country-specific empirical models (with k = 25) are estimated pooling together the data for 2007 and 2012, so that the difference of the GWG in the two years (before and after the crisis) can be statistically tested. Subscript i stands for individuals, the acronyms indicate the explanatory variables listed above and ε i is the usual error term.
In order to investigate the impact on the gender wage gap of employment protection legislation, measured at country-level, we need to pool country level information. This originates a multilevel structure of data, in which observations at the individual level are nested within the country level. Relying on Mark Bryan and Stephen Jenkins (2013) , and as done in Cristiano Perugini and Ekaterina Selezneva (2015), we opt here for a fixed effect (FE) estimation approach, i.e., we pool the country surveys and include distinct country intercepts. In the simplest, baseline case the individual effects are constrained to be equal across countries, but they can be allowed to differ by interacting subsets of individual-level characteristics with the country dummies. The use of country fixed effects obviously prevents the inclusion of additional country-level predictors in the empirical model, since the country intercepts already fully encapsulate cross-country differences (Tom A.B. Snijders and Roel Bosker, 1999 M. Grabkathe, 2017, on methodological aspects related to data collection and weighting). However, caution is needed to interpret the coefficients of interest (for example the gender gap or the returns to education) as representative at EU level, given the number of observations available for each country included in the analysis (see Table 1 ). However, the possible distortion introduced by the differences in sample size for the countries considered is not a concern here; in equation [2] we are indeed not interested in estimating parameters (say, the gender gap) that are representative for the EU. The focus is on the impact of EPL on the gender gap and for this purpose we are exploiting the cross-country dimension of our data (i.e., the heterogeneity of EPL across EU countries).
As customary in the literature (Andrea Bassanini et al., 2009; Renaud Bourlès et al., 2012) , the two institutional variables (either EPLt or EPLr) are lagged one period in order to alleviate endogeneity issues and to account for the fact that de jure institutional reforms take time to become effective. Other endogeneity threats are quite unlikely to emerge given the structure of our data, being EPL a country level institutional feature (dependent on a number of social, economic, policy and historical factors) and the dependent variable of equation [2] individual wages. Results of the estimation of equation 2 will provide the size of the gender gap in the two years (coefficients ω 1 and ω 2 , indicating the wage premium due to being a male worker) and the (additional) effects of EPL on the gender gap, again in the two years (ϑ 1 and ϑ 2 ; if positive, they increase the gender gap; if negative they mitigate it). In order not to divert the attention from the focus of the paper, and to keep the size of the tables reasonable, we decided not to introduce other interaction terms between other covariates and the year 2012 dummy; all coefficients of the remaining covariates can be interpreted as average coefficients in the two years considered.
Equations 1 and 2 allow estimating, through ordinary least squares (OLS) techniques, only average effects of explanatory variables on log hourly wage and would not allow identifying their possible heterogeneity at various points of the wage distribution. This would oversimplify the phenomenon under scrutiny here, since it is extensively documented that the gender gap is not constant along the wage distribution (sticky floor and glass ceiling effects). In addition, a model limited to average effects only would prevent us from identifying the possible heterogeneity of the effects of EPL on the gender gap for different labour market segments.
The investigation of this heterogeneity across the wage distribution is possible with quantile regression (QR) approaches. Following Roger Koenker and Gilbert Basset (1978) , the model of QR can be simply described in terms of conditional θ th quantile (instead of conditional mean as in the standard regression) distribution of y i conditional on a vector of covariates x i under the assumption of linear specification:
[3]
implying . The semi-parametric nature of the approach lies in the fact that the distribution of the error term , F ε ,θ (⋅) , is left unspecified, and satisfies .
The θth QR estimator minimizes over the following objective function:
The estimated vector of QR coefficients measures the marginal change in the conditional quantile θ due to a marginal change in the corresponding element of the vector of coefficients on x, and is obtained via the optimization techniques described in Colin Cameron and Pravin Trivedi A last important empirical aspect that needs to be carefully addressed refers to a possible estimation bias due to sample selection. If selection of individuals into employment is non-random, the direction in which it may affect the level of earnings is a concern. In the field of gender studies, an extensive literature has recognized that employed women tend to have -more often -characteristics normally associated to high wages (De la Rica et al., 2008; James Heckman, 1979; Moshe Buchinsky, 1998) . As a consequence, low female employment rates may become consistent with low gender wage gaps simply because low-wage women would not feature in the observed wage distribution.
Differences in participation in employment may result from a number of factors, especially at crosscountry level (Albrecht et al., 2009 ). They include differences in labour supply behaviour related to household structure or social norms, and in institutional settings such as unionization or minimum wages (Olivetti and Petrolongo, 2008) . All our empirical models are therefore estimated using a correction based on the Heckman two-stage method, applied in a quantile regression context (Buchinsky, 1998; Albrecht et al., 2009 ).
The countries considered in this study show impressive gender differences in terms of remarkably low female employment rates, higher incidence of part-time and temporary contracts and higher education levels (see Table 2 ).
Heckman in 1974 and 1979 proposed a parametric estimator to estimate covariates with Buchinsky (1998 and 2001) was the first to apply a semi-parametric sample selection model for quantile regression. We follow here the approach by Buchinsky (1998) , explained in more detail in Albrecht et al. (2009) and Nicodemo (2009) . Since the recent literature shows that also men do not randomly select into employment (Christofides and Vrachimis, 2007) , as also signalled by the remarkably low male employment rates for some countries especially in 2012, we control for sample selection for both genders. We therefore estimate the quantile regression of individuals employed (for which we observe the log wage rate) as:
[ 5] where z is the set of observable characteristics that influence the probability that an individual is employed and contains, for the identification, at least one variable that is not included in x. In our case, in addition to the individual characteristics associated to coefficients (α) in equation [1] and the country level institutional and macroeconomic controls in the case of pooled sample, we add variables related to household structure, namely: number of household components, number of children (less than 3, 4-6 and 7-15 years old), number of elderly (65-74 and over 75 years old). The term corrects for selection at the θ th quantile, playing the role that the Mills ratio plays in Heckman (1979) procedure, but it is quantile-specific and more general so as not to assume normality (Albrecht et al., 2009) . Following the Buchinky's method, the can be approximated by a power series whose coefficients has to be estimated and should define a function which is larger when the impact of unobservables is larger (Giulio Bosio, 2009 ). This function is the inverse Mill's ratio, being small for those with a high probability of being temporary and increasing monotonically as the probability of being temporary reduces. Following Wiji Arumpalan et al. (2006) and Paula Mendez Errico (2013) we therefore control for the selectivity bias in QR earning equation expanding as a power series in the inverse Mill's ratio, derived from a participation equation dependent on the vector of explanatory variables z. The latter is estimated by both: (i) a standard probit approach, and (ii) a single index model (Hidehiko Ichimura, 1993) using the semiparametric ML estimator of Roger Klein and Richard Spady (1993) . In the second stage, QR are augmented by the derived inverse Mill's ratio and
its square.
Results
Using quantile regression methods we first show how the (adjusted) unexplained gender gap varies at different points (quintiles) of the hourly wage distribution. The log-wage equation ( Tables 3 and 4 for the sake of brevity, but available upon request). Table 1 , especially in terms of ranking of the countries and changes from 2007 to 2012.
However, there are also important exceptions. Among them we find Austria, Germany and the UK for Western Europe, where the adjusted pay gap is remarkably lower than the unadjusted measure, signalling that the raw gender gap was significantly driven by asymmetries (favourable to men) in individual characteristics affecting productivity and wages. Poland and Slovenia represent a second important case of interesting differences between the adjusted and the unadjusted gap, with the former this time being remarkably higher. In these cases the low raw gap is due to richer endowment of productive characteristics owned by the female segment of the labour market, as also confirmed by some descriptive statistics on our sample (see table A1 and A2 in the Appendix), showing for example that in these three countries the average levels of education are very unbalanced in favour of women.
The country diagrams shown in Figure is therefore widely confirmed that, in case of developed countries, the gap typically widens towards the top of the wage distribution (the glass ceiling effect) (Juan Dolado and Vanesa Llorens, 2004 ). In few cases (Germany and, to a lesser extent, Spain), it also widens at the bottom (the sticky floor effect) (Arulampalam et al. 2007 ). Hence, consistent with the evidence provided by Louis Christofides et al.
(2013), we can conclude for the majority of countries on lower gender inequality (gender discrimination) at the bottom of the conditional wage distribution and on important glass ceiling effects. Notes: Robust (OLS) and bootstrap (QR) in parentheses. ***, ** and * denote significance at the 1, 5 and 10%, respectively.
EPL lagged one year.
(1) We now focus our attention on the effects of EPL for temporary and regular jobs on the gender wage gap. To this aim, Figures 2 and 3 and Tables 3 and 4 report the outcomes of the estimation of equation [2] (pooled sample of all countries and years). The first three columns of Table 3 present the results of the OLS estimations; columns 4 to 6 of Table 3 and Table 4 provide the results of the quantile regression estimation for the 10 th , the 50 th (median) and the 90 th percentiles.
As already explained, the coefficients of the gender dummy variable (male) measure the residual earnings gap, once all observable workers' and job characteristics are controlled for. The interactions between the EPL indicators and the gender dummy variable measure the impact of EPL on the gender wage gap. The first column of Table 3 shows that, all other conditions being equal, men earn on average 15.5% and 17.2% more than women in 2007 and 2012, respectively. The test at the bottom of the table indicates that the difference in the two years is statistically significant. The second column of Table 3 Columns 4 to 6 of Table 3 (baseline quantile regressions, with no interactions) show that the size of discrimination varies across the distribution, getting higher as wages grow (see also Figure 2 ).
This confirms the presence of a glass ceiling effect. Also, the size of the gap is not statistically different in 2012 compared to 2007 at the bottom of the distribution, whereas it is significantly higher at the median and for the top incomes. Therefore, empirical evidence indicates that the crisis exacerbated the glass ceiling effect. Source: own elaboration on EU-SILC data Table 4 describes the impact of EPL on the gender wage gap at different parts of the wage distribution. Our findings show that higher protection for temporary workers (columns 1-3) mitigates gender wage disparities in all parts of the distribution, but especially at the upper tail. These impacts are not statistically different in the two years, suggesting that the effect is not related to specific macroeconomic and structural conditions. Higher levels of EPL for regular workers (columns 4-6) have a more heterogeneous effect across the wage distribution: it exacerbates the gender wage gap for the low-paid segment of workers (significant only in 2007), while reducing gender differences at the middle and at the top of the distribution. These GWG mitigating effect is stronger in 2012 than in
2007. This evidence complements the one provided, in terms of employment opportunities, by
Aurélien Abrassart (2015) who reported that stricter EPL for regular contracts weakened the effect of economic fluctuations for men only. The results on EPL for temporary workers are consistent with previous empirical evidence (Christopher Pissarides et al., 2005) and our expectations that higher EPL reduces the room for pure discrimination. When these contracts are governed by stricter rules (e.g., limitations on the type of jobs and activities in which fixed-term contracts are allowed, on their maximum duration, and on the conditions for their renewal or termination) employers face more constraints in their hiring practices and the improper use of fixed-terms contracts is somehow restrained. This means that if they assign, for whatever reason, a lower productivity to a group of workers (i.e., women), or fear that the returns to firm-specific training investments will not materialize, their capacity to penalize them in term of wages is reduced. For example, when little constraints to maximum duration, renewals, or quitting of the contract exist, employers are able to impose lower wages to workers they regard as potentially less productive by simply using the termination of the contract as a threat. When it is highly arbitrary, the renewal of the contract can also be used as an effort-incentive device instead of wages, with fixedterm workers willing to accept lower wages because firms link their performance to the promise of a contract renewal or their hiring on a permanent basis.
The stronger impact of EPL for temporary workers in the upper part of the wage distribution can instead be explained in the light of the complementarities and skill mix that normally favour productivity and higher rewards Fabrizio Pompei, 2009, 2017) . We have already emphasised that the coefficient of the dummy variable male is a measure for discrimination, but includes the potential effects of unobservable variables (not included in the wage equation as controls), such as informal and firm-specific skills gained through experience. Labour protection could exacerbate gender wage disparities, as measured by our coefficient, by rendering even easier and more likely employment discontinuities of women during their working life and a poor accumulation of specific, on-the-job skills. If complementarities exist between formal education and firm-specific human capital (Lazear, 2003) , a stronger fragmentation of careers favoured by weak employment protection rules translates into a larger skill-and wage-gap. Since this mix of formal and informal knowledge is more likely to be associated to higher pay jobs, this kind of impact on temporary contracts materializes and affects only the upper part of the wage distribution, augmenting the gapreducing effect of stronger EPL. Source: own elaboration on EU-SILC data
The impact of EPL on regular contracts seems to corroborate the idea that higher employment protection for permanent workers (especially if coupled with low protection for temporary ones)
favours the formation of dualities in the labour market (as already reported by Pissarides et al., 2005) , forcing some disadvantaged categories of workers into low-productivity, low-pay, low-security jobs (Bentolila et al., 2011; Boeri, 2011) . This is consistent with the evidence we provide here of stronger EPL for regular contracts favouring gender disparities at the bottom of the distribution as, for the reasons already explained, women are more likely to fall into the kind of traps just described. For the other segments of the labour market (middle and top of the wage distribution), higher job security limits, as expected, discriminatory practices, especially when the macroeconomic conditions tend to be unstable and processes or reallocation are at work (in our case in 2012 compared to the pre-crisis scenario).
Final remarks
The goal of this paper was to provide a detailed picture of gender wage disparities along the wage distribution in 25 EU countries, before and after the crisis, and to investigate whether different levels of employment protection legislation (EPL) have an impact on the gender wage gap. To this aim, we used EU-SILC data for 2007 and 2012 and estimated the adjusted gender wage gap and the effects of EPL using quantile regression techniques.
Overall, our findings support the idea that lower levels of employment protection goes along with higher gender inequality; however, the effects vary remarkably depending on the segment of labour market involved. This means that policy makers should be aware that the effects of labour market reforms are heterogeneous and entail important trade-offs. The dominant trend since the late 1990s in
Europe has been the easing of employment protection (OECD, 2004 and 2006 ) and the scenario is not likely to change abruptly in the coming years (Richard Hyman, 2015) . Despite intended to facilitate reallocation processes and flows of labour across firms, sector and labour market pools, those reforms have also reinforced labour market dualities and polarisation patterns, especially when they were implemented asymmetrically for permanent and temporary workers. Our research shows that an increase of gender inequality should be added to the list of the unintended side effects of further labour market deregulation. 
